The question of association as opposed to causation is an important issue in many
Think of the following example. Assume that the correlation between the New Zealand and US stock markets is 0.5. This figure suggests that when a shock occurs to the US market, most of the time the NZ market will move in the same direction as the US market. It also implies that when a shock occurs to the NZ market, most of the time the US market will move in the same direction. While it seems reasonable to assume that the NZ market responds to shocks in the US market, the reverse is less likely. This is, of course, because the correlation is a measure of association and not of causation. If we want to determine the effect of one market on another, we must find a way to identify the direction of causality.
Fortunately, there is a solution to the problem of inferring the direction of causality from correlation coefficients based on a technique known as the "identification through heteroskedasticity" approach originally proposed by Rigobon (2003) . Although a full technical description of this technique is beyond the scope of this paper, the approach makes use of non-proportional shifts in the volatility of the assets to break up correlation coefficients into causal relationships among variables. In this article, we will demonstrate the usefulness of this technique by answering the age old question of what came first: the chicken or the egg.
We obtain monthly price data on chickens and eggs from various US websites. Chicken prices (retail price of broiler chickens) are obtained from the website of the United States Department of Agriculture (USDA) (www.ers.usda.gov/datafiles/Meat_Price_Spreads/history. xls). Likewise, egg prices (Eggs, grade A, large, per doz.) are obtained from the Bureau of Labour Statistics from the United States Department of Labour (http://data.bls.gov/ cgi-bin/srgate). We collect data for the period January 1980 to June 2015. Figure 1 shows price graphs for the two series. Apart from the general upward sloping trend, one can observe some degree of co-movement between the two series.
Understanding Causality: What came first the Chicken or the Egg?
Figure 1. Price of Chickens versus the price of Eggs
In Table 1 , we report summary statistics for the two return The traditional way of assessing causality is by looking at who moves first. In academia, we refer to this dynamic causality as Granger causality, which is based on the analysis of looking at how current prices of one series affect the future prices of another series. In Table 2 , we document these Granger causality statistics for the returns on chickens and eggs. Although the statistics reported in Table 2 have no direct economic interpretation, we report the p-values of these statistics in italics below the Granger causality statistics. We observe that none of these p-values are below the conventional thresholds for statistical significance (0.05), and thus we can conclude that there is no dynamic causal effect of chicken prices on egg prices or vice versa.
So we have two series that are correlated significantly but we find no evidence of causality based on lagged prices, suggesting that the causal interaction between these prices may occur at a higher frequency than the monthly one. One way to extract the direction of causality, when higher frequency data is not available, is the "identification through heteroskedasticity" approach, whereby we are able to break up the correlation into two directional causal effects. In Table 3 , we report the results of this analysis, where the first column shows the contemporaneous effect of the price of chickens on the price of eggs and the second column shows the reverse, the effect of the price of eggs on the price of chickens. We can observe that there is a clear and strong effect of the price of chickens on the price of eggs, establishing strong causality from chickens to eggs.
The reverse causality is relatively small and insignificant at the conventional 5% level, suggesting that there is no causal effect of the price of eggs on the price of chickens.
Hence, when answering the question of what came first:
the chicken or the egg, we can conclude for our analysis that chickens come first and eggs follow… at least when it comes to their prices. 
